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(57) ABSTRACT

According to a mobile communication apparatus, an exter-
nal apparatus location storage processor stores an external
apparatus location acquired by an external apparatus loca-
tion acquisition processor. A wireless communication
switching processor switches a wireless communication
function from OFF state to ON state if the distance between
a mobile communication apparatus location acquired by a
mobile communication apparatus location acquisition pro-
cessor and the external apparatus location stored by the
external apparatus location storage processor is shorter than
a predetermined distance, and switches the wireless com-
munication function from ON state to OFF state if the
distance is longer than the predetermined distance.
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MOBILE COMMUNICATION APPARATUS
SWITCHING ON AND OFF STATE WITH
DISTANCE FROM COMMUNICATING
EXTERNAL APPARATUS

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a U.S. National Phase Application
under 35 U.S.C. 371 of International Application No. PCT/
JP2013/007142 filed on Dec. 5, 2013 and published in
Japanese as WO 2014/115217 Al on Jul. 31, 2014. This
application is based on and claims the benefit of priority
from Japanese Patent Application No. 2013-13488 filed on
Jan. 28, 2013. The entire disclosures of all of the above
applications are incorporated herein by reference.

TECHNICAL FIELD

The present disclosure relates to a mobile communication
apparatus, and to a storage medium including a program
product operating in the mobile communication apparatus.

BACKGROUND ART

In recent years, a technology is contemplated which uses
a wireless communication function standardized on a mobile
communication apparatus such as smartphone for operating
the mobile communication apparatus and an external appa-
ratus other than the mobile communication apparatus (e.g.,
a vehicle-mounted apparatus) in coordination with each
other. A technology disclosed, for instance, in Patent Lit-
erature 1 establishes hands-free communication by coordi-
nating a mobile communication apparatus with a vehicle-
mounted apparatus through the use of a Bluetooth
(registered trademark) communication function incorpo-
rated in the mobile communication apparatus. Further, appli-
cations for a mobile communication apparatus that causes
the mobile communication apparatus to operate in coordi-
nation with an external apparatus are vigorously developed
in recent years.

PRIOR ART LITERATURES
Patent Literature
Patent Literature 1: JP 2012-204845 A
SUMMARY OF INVENTION

Incidentally, before running such applications on a mobile
communication apparatus, it is necessary to turn on a
wireless communication function for establishing wireless
communication with an external apparatus. However, the
mobile communication apparatus, such as a smartphone,
consumes battery power relatively quickly. Thus, in the
present circumstances, the wireless communication function
is normally turned off in order to reduce the amount of
battery power consumption. In most cases, a user performs
a manual procedure to turn on the wireless communication
function only when it is required. In this instance, however,
user-friendliness is sacrificed because the user has to per-
form such a manual switching procedure.

In view of the above circumstances, the present disclosure
provides a mobile communication apparatus capable of
turning on and off the wireless communication function
without sacrificing user-friendliness. The present disclosure

25

40

45

50

55

60

2

also provides a storage medium including a program product
operating in the mobile communication apparatus.

According to an example of the present disclosure, a
mobile communication apparatus is provided as follows. A
second location storage processor stores an external appa-
ratus location acquired by a second location acquisition
processor. A wireless communication switching processor
switches a wireless communication function from OFF state
to ON state when a distance between a mobile communi-
cation apparatus location acquired by a first location acqui-
sition processor and the external apparatus location stored
by the second location storage processor is shorter than a
predetermined distance. Further, the wireless communica-
tion switching processor switches the wireless communica-
tion function from ON state to OFF state when the distance
between the mobile communication apparatus location
acquired by the first location acquisition processor and the
external apparatus location stored by the second location
storage processor is longer than the predetermined distance.

In other words, the mobile communication apparatus
automatically turns on or off the wireless communication
function according to the distance between the pre-stored
location of the external apparatus and the location of the
mobile communication apparatus that moves together with
its user. This saves the user from having to perform a manual
switching procedure and enables to turn on or off the
wireless communication function without sacrificing user-
friendliness.

BRIEF DESCRIPTION OF DRAWINGS

The above and other objects, features and advantages of
the present disclosure will become more apparent from the
following detailed description made with reference to the
accompanying drawings. In the drawings:

FIG. 1 is a schematic functional block diagram illustrating
a configuration of a mobile communication apparatus and an
external apparatus according to a first embodiment;

FIG. 2 is a flowchart illustrating a process of storing the
location of the external apparatus;

FIG. 3 is a flowchart illustrating a process performed
when a driver enters a vehicle;

FIG. 4 is a flowchart illustrating a process performed
when the driver exits the vehicle;

FIG. 5 is a diagram illustrating transitions between the
“on” state and “off” state of a wireless communication
function;

FIG. 6 is a flowchart illustrating a process of storing the
location of the external apparatus according to a second
embodiment; and

FIG. 7 is a flowchart illustrating a process of automati-
cally turning off the wireless communication function
according to a third embodiment.

EMBODIMENTS FOR CARRYING OUT
INVENTION

Embodiments of the present disclosure will now be
described with reference to the accompanying drawings.
Substantially identical elements in the embodiments are
designated by the same reference numerals and will not be
redundantly described.

First Embodiment

As in FIG. 1, a mobile communication apparatus 100 is
formed, for instance, of a multifunctional mobile telephone
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(smartphone) and has a wireless communication function for
wirelessly communicating with an external apparatus 200.
The mobile communication apparatus 100 includes a control
portion 101, a location detection portion 102, a wireless
communication portion 103, and an information storage
portion 104. The control portion 101 is formed of a well-
known microcomputer that includes a CPU, a RAM, a
ROM, and an I/O bus, which are unshown. The control
portion 101 provides overall operational control of the
mobile communication apparatus 100 according to a com-
puter program stored, for instance, in the ROM or in the
information storage portion 104. Further, the control portion
101 executes software, namely, a control program including
a program for the mobile communication apparatus, to
virtually implement a mobile communication apparatus
location acquisition processor 111, an external apparatus
location acquisition processor 112, an external apparatus
location storage processor 113, and a wireless communica-
tion switching processor 114. The mobile communication
apparatus location acquisition processor 111 corresponds to
a mobile communication apparatus location acquisition
device or means. The external apparatus location acquisition
processor 112 corresponds to an external apparatus location
acquisition device or means. The external apparatus location
storage processor 113 corresponds to an external apparatus
location storage device or means. The wireless communi-
cation switching processor 114 corresponds to a wireless
communication switching device or means. These proces-
sors 111-114 may be implemented by hardware such as an
integrated circuit integral with the control portion 101. The
location of the mobile communication apparatus may be
referred to as a first location. The location of the external
apparatus may be referred to as a second location. The
mobile communication apparatus location acquisition pro-
cessor 111 may be referred to as a first location acquisition
processor 111. The external apparatus location acquisition
processor 112 may be referred to as a second location
acquisition processor 112. The external apparatus location
storage processor 113 may be referred to as a second
location storage processor 113.

The location detection portion 102 includes a receiver for
receiving location detection satellite electric waves and
various location sensors such as a gyro sensor, and detects
the location of the mobile communication apparatus 100
according to detection signals input from the sensors. The
location detection portion 102 then outputs the detected
location, i.e., mobile communication apparatus location
information indicative of the mobile communication appa-
ratus location, to the control portion 101.

The wireless communication portion 103 includes a wire-
less communication module and is capable of switching
between an “on” state and an “off” state according to a
switching signal input from the control portion 101. When
the “on” state is selected, the wireless communication por-
tion 103 automatically establishes a wireless communication
link with the external apparatus existing within a range of
communication. This enables the mobile communication
apparatus 100 to wirelessly communicate with the external
apparatus. The communication range covered by the wire-
less communication portion 103 can be variously set as
appropriate. However, the communication range is initially
set so as to cover a compartment of a vehicle (e.g., a radius
of approximately 1 m from the mobile communication
apparatus 100).

When, by contrast, the “off” state is selected, the wireless
communication portion 103 actively cuts off the wireless
communication link established with the external apparatus.
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This disables the mobile communication apparatus 100 from
wireless communicating with the external apparatus. The
mobile communication apparatus 100 may incorporate vari-
ous wireless communication functions such as a Bluetooth
communication function, a Wi-Fi communication function,
and a near field communication (NFC) function.

The information storage portion 104 includes a storage
medium such as a hard disk drive or a memory card and has
a storage region for storing various information. The infor-
mation storage portion 104 includes at least a storage region
that stores external apparatus location information acquired
from the external apparatus 200.

The mobile communication apparatus location acquisition
processor 111 performs a mobile communication apparatus
location acquisition process to constantly acquire the mobile
communication apparatus location information outputted
from the location detection portion 102. Thus, the mobile
communication apparatus 100 constantly acquires latest
information about its location, i.e., current location infor-
mation about itself. The external apparatus location acqui-
sition processor 112 performs an external apparatus location
acquisition process to acquire (receive) external apparatus
location information, which will be described in detail later,
from the external apparatus 200 through the wireless com-
munication portion 103. The external apparatus location
storage processor 113 performs an external apparatus loca-
tion storage process to store the external apparatus location
information acquired by the external apparatus location
acquisition processor 112 in the information storage portion
104.

The wireless communication switching processor 114
performs a wireless communication switching process to
calculate the distance between the location of the mobile
communication apparatus and the location of the external
apparatus. The location of the mobile communication appa-
ratus (the location identified by the mobile communication
apparatus location information) is acquired by the mobile
communication apparatus location acquisition processor
111. The location of the external apparatus (the location
identified by the external apparatus location information
stored in the information storage portion 104) is stored by
the external apparatus location storage processor 113. If the
calculated distance is shorter than a predetermined distance,
the wireless communication switching processor 114 auto-
matically switches the wireless communication function
(wireless communication portion 103) incorporated in the
mobile communication apparatus 100 from the “off” state to
the “on” state. If the calculated distance is longer than the
predetermined distance, the wireless communication switch-
ing processor 114 automatically switches the wireless com-
munication function (wireless communication portion 103)
incorporated in the mobile communication apparatus 100
from the “on” state to the “off” state. The predetermined
distance can be changed as appropriate. A value of approxi-
mately 8 to 10 m is initially set as the predetermined
distance. If the calculated distance is equal to the predeter-
mined distance, the wireless communication switching pro-
cessor 114 may switch the wireless communication function
or leave the wireless communication function unswitched.

A configuration of the external apparatus 200 will now be
described. The external apparatus 200 is formed of a vehicle
apparatus such as a vehicle-mounted navigation unit and has
a wireless communication function for wirelessly commu-
nicating with the mobile communication apparatus 100. The
external apparatus 200 includes a control portion 201, a
location detection portion 202, and a wireless communica-
tion portion 203. The control portion 201 is formed of a
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well-known microcomputer that includes a CPU, a RAM, a
ROM, and an I/O bus, which are unshown. The control
portion 201 provides overall operational control of the
external apparatus 200 according to a computer program
stored, for instance, in the ROM or in an information storage
portion unshown. Further, the control portion 201 executes
software, namely, a control program including a program for
the external apparatus, to virtually implement an informa-
tion transmission processor 211. The information transmis-
sion processor 211 may be implemented by hardware such
as an integrated circuit integral with the control portion 201.

The location detection portion 202 includes a receiver for
receiving location detection satellite electric waves and
various location sensors such as a gyro sensor, and detects
the location of the external apparatus 200 according to
detection signals input from the sensors. The location detec-
tion portion 202 then outputs the detected location, i.e.,
external apparatus location information indicative of the
external apparatus location, to the control portion 201.

The wireless communication portion 203 includes a wire-
less communication module. When a wireless communica-
tion link is established with the mobile communication
apparatus 100 existing within a range of communication, the
wireless communication portion 203 provides various wire-
less communications with the mobile communication appa-
ratus 100 through the wireless communication link. The
communication range covered by the wireless communica-
tion portion 203 can be changed as appropriate. However, as
is the case with the wireless communication portion 103, the
communication range is initially set so as to cover the
compartment of the vehicle (e.g., a radius of approximately
1 m from the external apparatus 200). It is assumed that the
wireless communication function (wireless communication
portion 203) of the external apparatus 200 is basically kept
on under normal conditions. The information transmission
processor 211 transmits various information, such as the
external apparatus location information outputted from the
location detection portion 202, to the mobile communication
apparatus 100 through the wireless communication portion
203.

Exemplary operations performed by the mobile commu-
nication apparatus 100 and the external apparatus 200 will
now be described.

(External Apparatus Location Storage Process)

When the mobile communication apparatus 100 is
brought into the communication range of the external appa-
ratus 200 while the wireless communication function is
turned on, i.e., when the external apparatus 200 is within the
communication range of the mobile communication appa-
ratus 100 whose wireless communication function is turned
on, the mobile communication apparatus 100 and the exter-
nal apparatus 200 establish a wireless communication link
(A1, B1) as in FIG. 2. The external apparatus 200 then
constantly transmits the external apparatus location (exter-
nal apparatus location information) to the mobile commu-
nication apparatus 100 (B2). In contrast, the mobile com-
munication apparatus 100 constantly receives the external
apparatus location from the external apparatus 200 (A2).

The mobile communication apparatus 100 continues to
receive the external apparatus location until the wireless
communication link is disconnected (A3: NO). When the
wireless communication link is disconnected (A3: YES), the
mobile communication apparatus 100 stores the latest exter-
nal apparatus location received from the external apparatus
200 in the information storage portion 104 (A4), and then
terminates the process. In contrast, the external apparatus
200 continues to transmit the external apparatus location
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until the wireless communication link is disconnected (B3:
NO). When the wireless communication link is disconnected
(B3: YES), the external apparatus 200 terminates the pro-
cess. The wireless communication link may be either pas-
sively disconnected when the distance between the mobile
communication apparatus 100 and the external apparatus
200 is beyond the communication range or actively discon-
nected when the mobile communication apparatus 100 or the
external apparatus 200 performs a disconnection process.

(Process Performed when the Driver Enters the Vehicle)

Before a user carrying the mobile communication appa-
ratus 100 enters the vehicle (while the user is away from the
vehicle), the mobile communication apparatus 100 is outside
the communication range of the external apparatus 200, and
the external apparatus 200 is outside the communication
range of the mobile communication apparatus 100. There-
fore, the wireless communication link will not be established
between the mobile communication apparatus 100 and the
external apparatus 200 until the mobile communication
apparatus 100 is brought into the communication range of
the external apparatus 200, i.e., until the external apparatus
200 is within the communication range of the mobile
communication apparatus 100. It is assumed that the wire-
less communication function of the mobile communication
apparatus 100 is in the “off” state before the driver enters the
vehicle.

In this state, the mobile communication apparatus 100
acquires the mobile communication apparatus location (mo-
bile communication apparatus location information) as in
FIG. 3 (C1). The mobile communication apparatus 100 then
determines whether the distance between the acquired
mobile communication apparatus location and the external
apparatus location currently stored in the information stor-
age portion 104 (i.e., the external apparatus location retained
the last time the driver exited the vehicle) is shorter than the
predetermined distance (C2).

If the distance between the mobile communication appa-
ratus location and the external apparatus location is shorter
than the predetermined distance (C2: YES), the mobile
communication apparatus 100 switches the wireless com-
munication function of the mobile communication apparatus
100 from the “off” state to the “on” state (C3), and then
terminates the process. Subsequently, the mobile communi-
cation apparatus 100 is brought into the range of commu-
nication with the external apparatus 200 to establish the
wireless communication link with the external apparatus
200. If, by contrast, the distance between the mobile com-
munication apparatus location and the external apparatus
location is longer than the predetermined distance (C2: NO),
the mobile communication apparatus 100 keeps the wireless
communication function in the “off” state and acquires the
mobile communication apparatus location again (C1).

(Process Performed when the Driver Exits the Vehicle)

Before the user carrying the mobile communication appa-
ratus 100 exits the vehicle (while the user is still in the
vehicle), the mobile communication apparatus 100 is within
the communication range of the external apparatus 200 and
the external apparatus 200 is within the communication
range of the mobile communication apparatus 100. There-
fore, the wireless communication link is established between
the mobile communication apparatus 100 and the external
apparatus 200 before the mobile communication apparatus
100 is brought out of the communication range of the
external apparatus 200, i.e., before the external apparatus
200 is outside the communication range of the mobile
communication apparatus 100. It is assumed that the wire-
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less communication function of the mobile communication
apparatus 100 is in the “on” state before the user exits the
vehicle.

If, in this state, the user carrying the mobile communica-
tion apparatus 100 exits the vehicle to disconnect the wire-
less communication link, the mobile communication appa-
ratus 100 retains the external apparatus location (stores the
external apparatus location in the information storage por-
tion 104) as in FIG. 4 (D1). In this instance, the mobile
communication apparatus 100 retains the external apparatus
location that was received from the external apparatus 200
when the wireless communication link was disconnected
(see step Ad4). Subsequently, the mobile communication
apparatus 100 acquires the mobile communication apparatus
location (D2). The mobile communication apparatus then
determines whether the distance between the acquired
mobile communication apparatus location and the external
apparatus location stored in the information storage portion
104 is longer than the predetermined distance (D3).

If the distance between the mobile communication appa-
ratus location and the external apparatus location is longer
than the predetermined distance (D3: YES), the mobile
communication apparatus 100 switches the wireless com-
munication function of the mobile communication apparatus
100 from the “on” state to the “off” state (D4), and then
terminates the process. If, by contrast, the distance between
the mobile communication apparatus location and the exter-
nal apparatus location is shorter than the predetermined
distance (D3: NO), the mobile communication apparatus
100 keeps the wireless communication function in the “on”
state and acquires the mobile communication apparatus
location again (D2).

FIG. 5 illustrates how the wireless communication func-
tion switches between the “on” state and the “off” state
during transitions, in order, of (i) before the user enters the
vehicle, (ii) when the user enters the vehicle, (iii) while the
user is in the vehicle (before the user exits the vehicle), (iv)
when the user exits the vehicle, and (v) after the user has
exited the vehicle. The wireless communication function of
the mobile communication apparatus 100 is in the “off” state
before the user enters the vehicle, automatically switched
from the “off” state to the “on” state when the user enters the
vehicle, and kept in the “on” state while the user is in the
vehicle. In other words, the wireless communication func-
tion of the mobile communication apparatus 100 is kept in
the “on” state as far as the distance between the location of
the mobile communication apparatus 100 and the location of
the external apparatus 200 remains shorter than the prede-
termined distance. The wireless communication function is
automatically switched from the “on” state to the “off” state
when the user exits the vehicle. After the user has exited the
vehicle, the wireless communication function is kept in the
“off”” state. In other words, the wireless communication
function of the mobile communication apparatus 100 is kept
in the “off” state as far as the distance between the location
of the mobile communication apparatus 100 and the location
of the external apparatus 200 remains longer than the
predetermined distance.

According to the first embodiment, the mobile commu-
nication apparatus 100 causes the external apparatus loca-
tion storage processor 113 to store the external apparatus
location acquired by the external apparatus location acqui-
sition processor 112. If the distance between the mobile
communication apparatus location acquired by the mobile
communication apparatus location acquisition processor 111
and the external apparatus location stored by the external
apparatus location storage processor 113 is shorter than the
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predetermined distance, i.e., if the mobile communication
apparatus 100 is positioned near the external apparatus, the
mobile communication apparatus 100 causes the wireless
communication switching processor 114 to switch the wire-
less communication function from the “off” state to the “on”
state. If the distance between the two apparatuses is longer
than the predetermined distance, i.e., if the two apparatuses
are positioned away from each other, the mobile communi-
cation apparatus 100 causes the wireless communication
switching processor 114 to switch the wireless communica-
tion function from the “on” state to the “off” state.

In other words, the mobile communication apparatus 100
automatically switches the wireless communication function
between the “on” state and the “off” state according to the
distance between the pre-stored location of the external
apparatus 200 and the location of the mobile communication
apparatus 100 that moves together with the user. This saves
the user from having to perform a manual switching proce-
dure and enables to turn on or off the wireless communica-
tion function without sacrificing user-friendliness.

Further, the mobile communication apparatus 100 stores
the external apparatus location that was acquired by the
external apparatus location acquisition processor 112 when
the wireless communication link established with the exter-
nal apparatus 200 was disconnected. This enables to accu-
rately turn on or off the wireless communication function
according to the location of the external apparatus 200 that
was acquired when the wireless communication link
between the mobile communication apparatus 100 and the
external apparatus 200 was disconnected.

Second Embodiment

A second embodiment will now be described. The second
embodiment differs from the first embodiment in the process
storing the external apparatus location. In the second
embodiment, the information transmission processor 211
transmits vehicle exit information to the mobile communi-
cation apparatus 100 through the wireless communication
portion 203 to indicate that the user has exited the vehicle.
The vehicle exit information is generated by the control
portion 201 when a detected behavior of the user implies that
the user has exited the vehicle, i.e., when a door sensor
(unshown) detects that a vehicle door is opened and closed
(closed—open—closed), a door lock sensor (unshown)
detects that a vehicle door is locked (locked—
unlocked—locked), a parking brake (unshown) is manipu-
lated, or a seat sensor of the vehicle is switched from the
“on” state to the “off” state. The generated vehicle exit
information is transmitted by the information transmission
processor 211 immediately after generation or at the earliest
possible timing after generation.

When the mobile communication apparatus 100 is
brought into the communication range of the external appa-
ratus 200 with the wireless communication function turned
on, i.e., when the external apparatus 200 is placed within the
communication range of the mobile communication appa-
ratus 100 whose wireless communication function is turned
on, the mobile communication apparatus 100 and the exter-
nal apparatus 200 establish the wireless communication link
(E1, F1). The external apparatus 200 then monitors whether
the user has exited the vehicle (F2). If the external apparatus
200 detects that the user has exited the vehicle (F2: YES),
the external apparatus 200 transmits the vehicle exit infor-
mation to the mobile communication apparatus 100 (F3),
and then terminates the process. If, in contrast, the mobile
communication apparatus 100 receives the vehicle exit
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information (E2: YES), causes the information storage por-
tion 104 to store the mobile communication apparatus
location, which was acquired by the mobile communication
apparatus location acquisition processor 111 when the
vehicle exit information was received, as the external appa-
ratus location (E3), and then terminates the process. In a
process performed when the driver exits the vehicle in FIG.
4, if the mobile communication apparatus 100 receives the
vehicle exit information from the external apparatus 200, the
mobile communication apparatus location acquired when
the vehicle exit information is received is retained as the
external apparatus location (see step D1).

The present embodiment also enables to turn on or off the
wireless communication function without requiring the user
to perform a manual switching procedure. This ensures that
user-friendliness remains intact. Further, when the mobile
communication apparatus 100 receives the vehicle exit
information, which is predetermined information, from the
external apparatus 200, the mobile communication appara-
tus 100 stores the mobile communication apparatus location,
which was acquired by the mobile communication apparatus
location acquisition processor 111 when the vehicle exit
information was received, as the external apparatus location,
instead of the external apparatus location acquired by the
external apparatus location acquisition processor 112. Thus,
the location of the mobile communication apparatus 100 that
is acquired when the user exits the vehicle can be fictitiously
regarded as the location of the external apparatus 200. This
enables to accurately turn on or off the wireless communi-
cation function on the basis of that location. The predeter-
mined information from the external apparatus 200 is not
limited to the vehicle exit information. Alternatively, the
predetermined information may be destination arrival infor-
mation indicating that the vehicle has arrived at a destination
designated by a route guidance or vehicle stop information
indicating that the vehicle has stopped for a predetermined
period of time or longer.

Third Embodiment

A third embodiment will now be described. The third
embodiment is characterized by a wireless communication
function automatic turn-off process, which is performed
after the wireless communication function is turned on.
More specifically, as in FIG. 7, when the wireless commu-
nication switching processor 114 switches the wireless com-
munication function from the “off” state to the “on” state
(G1), the mobile communication apparatus 100 causes a
timer circuit (unshown) to start counting the elapsed time
after switching (G2). While continuously counting the
elapsed time, the mobile communication apparatus 100
monitors whether wireless communication with the external
apparatus 200 is started, i.e., whether various information is
transmitted/received though the wireless communication
link (G3). If the wireless communication is started (G3:
YES), the mobile communication apparatus 100 stops
counting the elapsed time (G4), and then terminates the
process.

I, by contrast, the wireless communication is not started
(G3: NO), the mobile communication apparatus 100 deter-
mines whether a predetermined period of time is exceeded
by the elapsed time, i.e., whether the predetermined period
of time has elapsed after the wireless communication func-
tion is switched from the “off” state to the “on” state (G5).
The predetermined period of time can be changed as appro-
priate. However, the predetermined period of time is initially
set to be approximately 10 minutes. If the predetermined
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period of time has not elapsed (G5: NO), the mobile
communication apparatus 100 monitors again whether the
wireless communication is started (G3). If the predeter-
mined period of time has elapsed (G5: YES), the mobile
communication apparatus 100 causes the wireless commu-
nication switching processor 114 to automatically switch the
wireless communication function from the “on” state to the
“off”” state ((G6). Further, the mobile communication appa-
ratus 100 stops counting the elapsed time (G4), and then
terminates the process.

According to the present embodiment, if the wireless
communication with the external apparatus 200 is not started
within the predetermined period of time after the wireless
communication function is switched from the “off” state to
the “on” state, the mobile communication apparatus 100
automatically switches the wireless communication function
from the “on” state to the “off” state. Suppose that the
mobile communication apparatus 100 is positioned close to
the external apparatus 200 to turn on the wireless commu-
nication function although the user does not intend to use the
wireless communication function. Even in such a case, the
present embodiment ensures that the wireless communica-
tion function can be automatically turned off. As a result, a
battery in the mobile communication apparatus 100 can be
prevented from being wasted.

Alternative Embodiments

The present disclosure is not limited to the embodiments,
but is applicable to various other embodiments without
departing from the spirit of the present disclosure. For
example, the external apparatus 200 may be a household
electrical appliance other than the mobile communication
apparatus 100. Further, a plurality of embodiments can be
combined for implementation purposes.

While the present disclosure has been described with
reference to embodiments thereof, it is to be understood that
the disclosure is not limited to the embodiments and con-
structions. The present disclosure is intended to cover vari-
ous modification and equivalent arrangements. In addition,
while the various combinations and configurations, other
combinations and configurations, including more, less or
only a single element, are also within the spirit and scope of
the present disclosure.

What is claimed is:

1. A mobile communication apparatus having a wireless
communication function of wirelessly communicating with
an external apparatus, comprising:

a first location acquisition processor that acquires a loca-
tion of the mobile communication apparatus itself as a
mobile communication apparatus location;

a second location acquisition processor that acquires a
location of the external apparatus from the external
apparatus as an external apparatus location;

a second location storage processor that stores the exter-
nal apparatus location acquired by the second location
acquisition processor as a subject apparatus location;
and

a wireless communication switching processor that
switches the wireless communication function from

OFF state to ON state when a distance between the
mobile communication apparatus location acquired
by the first location acquisition processor and the
subject apparatus location stored by the second loca-
tion storage processor is shorter than a predeter-
mined distance, and
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switches the wireless communication function from
ON state to OFF state when the distance between the
mobile communication apparatus location acquired
by the first location acquisition processor and the
subject apparatus location stored by the second loca-
tion storage processor is longer than the predeter-
mined distance, wherein,
in case that predetermined information is received from
the external apparatus, the predetermined information
from the external apparatus indicating a state causing
the mobile communication apparatus and the external
apparatus to start to distance from each other,
the second location storage processor stores, as the sub-
ject apparatus location, the mobile communication
apparatus location that is acquired by the first location
acquisition processor at a time when the predetermined
information is received, instead of the external appa-
ratus location acquired by the second location acquisi-
tion processor.
2. The mobile communication apparatus according to
claim 1, wherein
the second location storage processor stores, as the sub-
ject apparatus location, the external apparatus location
that is acquired by the second location acquisition
processor at a time when a wireless communication
link established with the external apparatus is discon-
nected.
3. The mobile communication apparatus according to
claim 1, wherein:
the external apparatus is a vehicle apparatus mounted in
a vehicle; and

the second location storage processor receives vehicle exit
information from the vehicle apparatus as the prede-
termined information, the vehicle exit information
being indicative that a user has exited the vehicle.

4. The mobile communication apparatus according to
claim 1, wherein

the wireless communication switching processor switches

the wireless communication function from ON state to
OFF state in case that wireless communication is not
established with the external apparatus within a prede-
termined period of time after the wireless communica-
tion function is switched from OFF state to ON state.

5. The mobile communication apparatus according to
claim 1, wherein:

the external apparatus is a vehicle apparatus mounted in

a vehicle; and

the predetermined information is vehicle exit, vehicle

destination arrival or vehicle stop information.

6. A non-transitory computer-readable storage medium
including a program product used in a mobile communica-
tion apparatus having a wireless function performing a
wireless communication with an external apparatus,

the program product comprising instructions for execu-

tion by a computer, the instructions comprising:
acquiring, as a first apparatus location, a location of the
mobile communication apparatus itself;
acquiring, as a second apparatus location, a location of the
external apparatus from the external apparatus;

storing, as a subject apparatus location, the second appa-
ratus location acquired in the acquiring of the second
apparatus location; and

switching the wireless communication function from OFF

state to ON state when a distance between the first
apparatus location acquired in the acquiring of the first
apparatus location and the subject apparatus location
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stored in the storing of the subject apparatus location is
shorter than a predetermined distance, while

switching the wireless communication function from ON
state to OFF state when the distance between the first
apparatus location acquired in the acquiring of the first
apparatus location and the subject apparatus location
stored in the storing of the subject apparatus location is
longer than the predetermined distance,

wherein, in case that predetermined information indicat-
ing a state causing the mobile communication appara-
tus and the external apparatus to start to distance from
each other is received from the external apparatus, in
the storing of the subject apparatus location, the loca-
tion of the mobile communication apparatus that is
acquired in the acquiring of the first apparatus location
at a time when the predetermined information is
received is stored as the subject apparatus location,
instead of the location of the external apparatus that is
acquired in the acquiring of the second apparatus
location.

7. The mobile communication apparatus according to

claim 6, wherein:
the external apparatus is a vehicle apparatus mounted in
a vehicle; and
the predetermined information is vehicle exit, vehicle
destination arrival or vehicle stop information.
8. A mobile communication apparatus having a wireless
communication function of wirelessly communicating with
an external apparatus, comprising:
a first location acquisition processor that acquires a loca-
tion of the mobile communication apparatus itself as a
mobile communication apparatus location;
a second location acquisition processor that acquires a
location of the external apparatus from the external
apparatus as an external apparatus location;
a second location storage processor that stores the exter-
nal apparatus location acquired by the second location
acquisition processor as a subject apparatus location;
and
a wireless communication switching processor that
switches the wireless communication function from
OFF state to ON state when a distance between the
mobile communication apparatus location acquired
by the first location acquisition processor and the
subject apparatus location stored by the second loca-
tion storage processor is shorter than a predeter-
mined distance, and

switches the wireless communication function from
ON state to OFF state when the distance between the
mobile communication apparatus location acquired
by the first location acquisition processor and the
subject apparatus location stored by the second loca-
tion storage processor is longer than the predeter-
mined distance, wherein,

in case that predetermined information is received from
the external apparatus,

the second location storage processor stores, as the sub-
ject apparatus location, the mobile communication
apparatus location that is acquired by the first location
acquisition processor at a time when the predetermined
information is received, instead of the external appa-
ratus location acquired by the second location acquisi-
tion processor, and wherein:

the external apparatus is a vehicle apparatus mounted in
a vehicle; and

the predetermined information is vehicle exit, vehicle
destination arrival or vehicle stop information.
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9. The mobile communication apparatus according to
claim 8, wherein
the second location storage processor stores, as the sub-
ject apparatus location, the external apparatus location
that is acquired by the second location acquisition
processor at a time when a wireless communication
link established with the external apparatus is discon-
nected.
10. The mobile communication apparatus according to
claim 8, wherein
the wireless communication switching processor switches
the wireless communication function from ON state to
OFF state in case that wireless communication is not
established with the external apparatus within a prede-
termined period of time after the wireless communica-
tion function is switched from OFF state to ON state.
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